CRITICAL ITEMS LIST

PROJECT: SRNS

SYSIEM: NAMICAL ARN SYSTEN
ASS'Y P/N: SHEET:

—

ASS'Y N :
T ™K [ FATIURE WOUE | VATUURE EFTECT
REF. REV, oraulng i, AND o i RATIONALE FOR ACCEPTANCE
DESTGNATION CAUSE END ITEN CRITICALITY
3990 0 TYPICAL PMODE : LOSS Of DESIGH FEATURES
JOInt LOSS OF MOVEMENT OF | = --cemecnnmecnen
(NECHANICAL) JOINE JOINY (FROZEN).
QarY-3 MOVEMENT . AN UL MATERIALS SELECTION AMD USAGE COMFORMS JO SPAR-SG.358 WHICH IS
SHOULDER (1) TAKE AN EQUIVALENT TO THE MASA MATERIALS USAGE REQUIREMENTS.
P/l CAUSE(S): UNEXPECTED
s1so219 (1) HOUSING TRAJECTORY . THE SHOULDER AND ELBOV JOIMTS ARE STIFFNESS DESIGNED. THE
ELBOW (1) FAJLURE WRIST JOINT 1S STRENGEH DESICHED. THE STRUCIURAL ANALYSIS
PN sE1ze0 On WORST CASE PERFORMED ON ALL THREE JOINTS IS CONSERVATIVE WITH ALL MARGINS
S1H0ET11 JANMED. | ceecereees OF SAFETY DEING POSITIVE, REF. STRUCTURAL ANALYSIS OF SRNS
URIST (1) {2} BEARING UNEXPECTED SPAR-TH. 1531 AND SPAR-R.646. ALL ITEMS GF THE JOINT STRUCTURE
P/M SEIZED. HOTION. FROZEN HAVE BEEM INSPECTED FOR CRACKS, WHERE THE LIFE AMALYSIS HAS
51404754 (3} GEAR JOINT, CALLED FOR A SPECIAL INSPECTION, THIS HAS BEEN PERFORMED AND
FRACTURED OR UNANMUSICTATED . WHERE NECESSARY ALL CAACK LIKE JNDICATIONS HAVE BEEN REMOVED .
JANED . CREW ACTION |
REQ. THE FRACTURE ANALYSIS, WHICH ASSUMES AN TMITIAL CRACK LENGTH
OF .05 INCHES TO .15 INCHES, .75 OF THE JOINT COMPONENTS SHOM
REDUNDANT PATHS THAT ALL ITEMS lls CAPABLE OF PERFORMING OVER 400 RISSIONS
REMAINING WITHOUT COMPLETE FAILURE. FRACTURE ANALYSES ARE COMTAINED
--------------- IN SPAR-TM_ 1531 AND SPAR-R.646.
N/A

THE BEARINGS ARE PAOCURED BY SPAR AND MEET, OR EXCEED THE
REQUIRENENTS OF SPECIFICATION SPAR-5G.393.

THE BEARING ANALYSES USES ULTIMATE LOADS TO DETERMINE THE
MARGINS OF SAFETY OF THE LUBRICANT, THE FACTOR DETWEEN WORKING
LOADS AMD ULTIMATE 15 1.4. THE tUSRECANT FAILURE STRESSES ARE
LOVER THAN THE BRINELLING STRESS. LIFE FOR ALL BEARINGS IS
GREATER THAN 400 MISSIONS BASED UPOM THE ABOVE CRITERIA.

THE ALLOUABLE COMTACT STAESS FOR THE LUBRICANY 1S ABOUT 1/5TH
THE ALLOUABLE CONTACT STRESS FON THE SEARING, THEREFORE THE
LUBR[CANT PROPERIIES DICTATE VHE DESICN, THE BEARINGS AS A
RESULT ARE LIGHTLY LOADED AND SURFACE FATIGUE IN THE BEARING
MATERTAL 1S NOT A VIABLE FAILURE WMODE.

THE MATN BEARINGS ROTATIONAL VELOCITY IS LOM AND WENCE LIFE IS
MUCH GREATER THAN FOR THOSE BEARINGS ROTATING AT HIGH SPEEDS,
SEIZURE AMD STRUCTLMAL FAILURE Of VHE BEARING ELEMERTS IS
HIGHLY UNLIKELY.

YHE SOLID FILM LUBRICANT SYSTEM USED IS LLGECO 905.

THIS COMPRISES A SPRAY AND CURE (400 DEGAEES F)

APPLICATION OF MOLYDENUM DISULPHIDE, IN AN IN ORGANIC

BINOER APPLIED PER PPS:20:11 AND 28:13. BURNISHING AND RUN 1N
PER SPAR PPS 28:14. THE LUBRICATED BEARING IS TOROUE

TRACED TO ENSURE ACCEPTABILITY PER SPAR PPS.20:14,

THE LIFE OF THE BEARING LUBRICATION HAS BEEN ANALYZED USING
ULTIMATE LOADS TO EVALUATE HERTZIAN STRESSES. ULTIMATE 10AD =
1.4 M WORKING LOAD. THE LUBRICANT OM ALL BEARINGS IS GOOD FOR
OVER 400 MISSEGNS USING THE ULTIMATE LOADS.

ALL SANS GEARS ARE DESIGNAVED 1M ACCORDANCE WITH AGNA
STANDARDS TO GIVE A MIMINUM OF INFINITE LIFE. THE DEFINITION
OF INFINRTE LIFE IS THE CONDITION WHERE 10%*7 MESH CYCLES OR
MORE AT THE APPLIED LOAD WILL WOT RESULY $N TOOTH FAJLURE.

THE APPLIFD 10ADS DERTVED FOR THIS (THESE) GEAR (S) UERE
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CRITICAL ITEMS LIST PROJECT: seus SYSTEM: MECHAMICAL A YSTEN
- —— - - - - - ASS 'Y : ASSIY ’,EM SHEET :
_:5' v s —FRTCONE WOOE | FATUORE EFFECT | AL
) . | oraving eér. AND o 7 RAT IONA
DESIGHATION CAUSE END (7€M CRITICALITY ONALE FOR ACCEPTAMCE
3990 o TYPICAL MOOE: LOSS Of CAYERED 10 1N THE SIZING Of THE GEA
JOINT L0SS OF MOVEMEWT OF ALLOVADLES VERE DERATED 87 Spic E; (':nﬁ's'iﬂ'n't'sfztmglrllcn
(ecmmcay | dotwr JOINT (FAOZEW). GEARING d?”.‘;.'.i&!ﬂ POVER TRANSMISSIONS. THE RESULTING NESH
- NOVEMENT . AGA
oL ioER (1) A il INST THE IMFENLTE LIFE CRITERIA.
*/N CAUSE(S): UNENPECTED
5114001219 (1) WOUSING IRAJECTORY,
ELBOV (1) FALLURE
PN SENZED On VORST CASE
S1140E 711 ek, | -----eoes
WIST (1) (2) BEARING UNEXPECTED
) SEI2ED. WOTION, FROZEN
519404754 (3) GEAR JOINY,
FRACTURED OR | UNANMUNCIATED.
JANNED, CREY ACTION
REOQ.
AEDUNDANT PATHS
RENAINING Py
#IA
'
i
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CRITICAL ITEMB LIST PROJECT: SANM SYSTEM: MECHAN L]
- - ASS'Y : » ASS'Y p/H: SHEET: 3
[ FRER [~ FATTUNE WOOE | FATIORE EFFECT AN 7 TORC.
REF. REV. oravlue afr. AND o 1”1 RATIONALE FOR ACCEPTANCE
DESIGHAT ION CASE EHD [TEM CRITICALITY
990 0 TYPICAL MODE ¢ LOSS OF ACCEPTANCE TESIS .
JOINT LO%S OF MOVEMEWT OF | 2 .....LLU0LLUU0 i
(MECHANICAL) JOINY JOINT (FROZEN). THE SHOLROER, ELBOW AND WRIST JOINTS ARE SUBJECTED TO THE
ary-3 MOVENENT . ARM WHLL FOLLOMING ACCEPTANCE ENVIRONMENTAL TESTING.
SHOULDER (1) TAKE AN
PN (8)1 UNEXPECTED O VIBRATION: LEVEL AMD DURATION - REFERENCE TARLES 9, 10 AND
smu.ngw (1hwlun TRAJECTORY, 11.
;}:0\1 M sE12e0 Oa MORST CASE O THERMAL:  +70 DEGREES C 10 -25 DEGREES C (2 CYCLES)
511406711 JOMED., I ...l 1 X 10%%6 Torn.
WRIST (1) (2) BEARING UNENPECTED
P/N SEI2ED. MOTION. FROZEN TNE JOINTS ARE INTEGRATED IMTO THE RNMS SYSTEN (PER TP532
511404754 (3) GEAR JOINT, WHICH IS FURTHER TESTED IN (1P518 RNS STRONGEACK AND 1P552
FRACTURED O UNANNUNC LATED . ;gil FLOOR). THESE TESTS VERIFIES THE ursr'uce OF THE FAILURE
JANED. .

—— -

CREW ACTION
REQ.

REDUNDANT PATHS
REMAINING

QUALIFICATION TESIS

----------------- 4

JHE SHOULOER AND URISY JOINTS WERE SUBJECTED 1O THE LISIED
BELOW ENVIRONMENTS. THE ELOOM JDINTS WAS NOT ENPOSED THE
SURLIFICATION ENVIROWHENTS WAS CERTIFIED BY SHMILARITY 10 fHE
SHOULDER JOINT,

O VIERATION: LEVEL AND DURATION REFEREMCE TABLES 9 aND 10
O SHOCK: 206711 MS - 3 ANES ( & OIRECYIONS)

O THERMAL VACUUM: +B1 DEGREES € 10 -34 DEGREES € (6 CYCLES)
1 X 1044 ToAR.

O EMC: MIL-STD-44t AS MODIFLED BY SL-E-0002 (TESTS CEQ1,
CEQS, €SO1, CS02, S04, REO2 (w/9).

OULY SHOULDER JOINT WAS TESTED, 93X AN
(65 DEGREES C MAINIAINED FOR & HRS.) (85 DEGREES
€ 10 30 DEGREES C 1% 15 mRS) 10 CYCLES 240 HAS.

0 LOAD TEST: Sllﬂ.léllis JOINT STRUCTURAL LOAD TEST MEFERENCE
TABL . ’

O WMIDITY:

WOTE:

ELBOM JOTWT (S/NM 302 AND UP) INCORPORATES WON-VELDED
::MISIIIUIS WHICH MAS LOAD TESTED 10 LOAD IN REFERENCE TABLE
S.

FLIGHT CHECKOUS

PORS OPS CHECKLIST (ALL VEMICLES) JSC 16987
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CRITICAL ITEMS LISBT PROJECT: SAM SYSIEM: MECHAM|CAL AR YSTEM
et e N S5V NoNCLRTONE RECHTIAL I heay s il i smststen. e &

— ¥R WA QYY, ¥ | FATUOWE WODE | :
REF. rev. | omavluc nés. AND oN 171 RATIONALE FOR ACCEPTANCE
DESIGNATION CAUSE END 1TEW CRETICALITY

3990 0 TYPICAL MODE LOSS OF QA/ INSPECT 1ONS
Joint L0SS OF MOVEMENT OF ] = cccecceancaas

- (MECNANICAL) JOtNT JOINT (FROZEN). .
-3 MOVENENT . AR WL JOINTS ARE MANUFACTURED, ASSEMBLED AMD TESTED UWDER DOCUMENTED

SHOULDER (1) TAKE AN QUALITY CONTROLS 10 SPAR AND CUSTOMER REOLIREMENTS. THESE

PIN CAUSE(S): UNEXPECTED CONTROLS ARE EXERCISED THRGXIGHOUS DESICN PROCUREMENT

5114041219 113 HOUSING TRAJECTORY . PLANNING, PROCESSING, FABNICATION, ASSENBLY AND TESTING OF

ELOOV (1) FAILURE JOIMTS,

PIN ba MORST CASE

$11406711 e, | ---e--o SPAR/GOVERNMENT REPRESENTATIVE MANDATORY IHSPECTION PDINTS ARE

wmIsT (1) ghgmns UNENPECTED ENVOKED AT ALL LEVELS OF ASSEMSLY AND TEST.

P MOTION. FROZEN ,

511404754 ;ll GEAR JOINT. RECEIVING IMSPECTION VERIFIES THAT PARTS, I.E. JOINT HOUSINGS
RACTURED OR | UNANNUNCIATED. AND GEARINGS RECEIVED ARE AS JOENTIFIED N THE PROCURENENT
JINGED, CAEV ACTION DOCUMENTS THAT HO PHYSICAL DAMAGE HAS OCCURRED TN SWIPMENT
REQ. ANO THA? THE RECEIVING DOCUMEMTS PROVIDE ADEOUATE TRACEABILITY

INFOANAT JOM.
REDUNDANT PATHS i
REMAINING CARPENTER 455 STEEL USED FOR THE MANUFACHME OF (E.G.
"""""""" CEARS) RECEIVES ADDITIONAL LAGORATORY [NSPECTIONS WHICH
RIA ENCLUDE CHEMICAL ANALYSIS, SHCLUSION RATING, WARDNESS AND
LE:;::.EalESIIHG IO VERIFY THE PROPERILES OF THE MATERIAL

SEARINGS RECEIVE DIMENSIONA: ase6CTION AT THE SUPPLIER
AND VERIFICATION OY SPAR RECEIVEMG (MSPECTION.
PRE-ASSENGLY {NSPECTION VENIFIES CIRCULARITY OF BALL
TRACKS AND [NMER/QUIER WACE DIAMETERS. AFTER ASSEMBLY
PRIOR TO LUBRICATION, AADIAL CLEARANCE NEASUREMENTS ARE
TAKEN. FOLLOWING LuBkicAtion RUM- IN/BURNISHING AND
CLEANING OF DRY LUBE BEARINGS, SPECIALIZED BEARING
INSPECTION EQUIPMENT AT SPAR IS USED 1O VERIFY QUALITY AND
STICTION LEVELS THROUGH STRIP CHART RECOADING OF TOROUE
TAACES. BEARINGS ARE THEN RETURNED 10 THE SUPPLIER FOR
FINAL RADIAL CLEARASICE MEASIMEMENIS. GOVERNMEMT SOURCE
INSPECYION 15 ENVOKED O ALL BEARING PROCUREMENTS.

POST MACHINENG INSPECTION OF TnL HOUSING VERIFIES DIMENSIONAL
MANUSACTURE TO ORAVING USING COMVENT IONAL MEASURING TECHNIQUES
AND A COMPUTERIZED COORDINATE CHECKER. :

FOLLOWING WEAT TREATHENT, STEEL PARTS (E.G. GEARS) ARE
SIMJECTED TO A MAGNETIC PARTICLE INSPECTION FOR CRACKS OR IN
THE CASE OF ALUMINUN PARIS (E.G. HOUSINGS) ARE DYE PENETRAMI
INSPECTED USING GROUP ¥ PENETRANIS. WELDING OF GEARS OR
HOUSINGS IS SUBJECTED TO DYE PENETRAMI (GROUP V) AND
RADIOGRAPHIC INSPECTION ON COMPLETION OF STRESS RELJEF TO
CHECK FOR CRACKS. QUALIFICATLON WELDIMG TEST SANPLES FOR
STAUCTURAL MVELDS ARE SUBJECTED TO DESTAUCTIVE TESTING UHERE
POSSIBLE (TENSILE AND BENDING) AS WELL AS METALLAGRAPHIC
ANALYSIS 10 ENSURE DEFECT FREE VELDS.

SNSPECTION VERIFIES THAT KITTED PARTS ARE CORRECT PRIOR 10
ASSENBLY AND TRACEABILETY INFORMATION RECORDED.

INSPECTION TO DRAWING IS CONDUCTED THROUGHOUF THE ASSEMBLY
PROCESS, INCLUDING INSPECTION OF LOCKING, WITNESSING OF
10R0UINE AND APPLICATION OF TORQUE SIRIPING.

—
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CRITICAL ITENS LIST PROJECT: SRM SYSTEM: MECHAM)CAL A YSTE
c - ASS*Y woMTLATORET PRI I S131E; JECuMIcN, Atn sugsesen SHEET: s
RO 7T —
4]

REF . eV onauing afs AND "
. . . RATIONALE FOR ACCEPTANCE
DESIGNAT 10N CAUSE END [FEN CRITICALITY
3990 0 TYPICAL NODE : LOSS OF 40D LEVEL PAE-ACCEPIANCE FIEST INSPECTION INCLUDES AN
.| oy LOSS OF MOVEMENT OF AUDIT OF LOVER TTER INSPECTION COMPLETION, AS BUILT
ecemncary | soins JDINT (FROZEN). COMFIGURATION VERIFICATION 10 AS DESIGN EfcC.
ary-3 NOVEMENT. AR UL (SPAR/GOVERNNENT REP. - MANDATORY INSPECTION POINT)
SHOULDER (1) TAKE AN -
PN CAUSE(S): UNEXPECTED A _TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
$114021219 (1) NOUSING TRAJECTORY. TEST PENSONNEL, TEST DOCUMENTS, TEST EQUIPNENT CALIBRATION/
ELOOM (1) FATLURE VALIDATION STATUS AD HARDUARE COMFIGURATION IS CONVENED @Y
P/ SEFZED On UORST CASE QUALITY ASSURANCE IN CONJUNCTION UITH ENGINEERING
$11406711 e, | -0 RELIADILITY, CONFIGURATION CONTROL, SUPPLIER AS ABPLICAGLE,
WIST (1) (2) SEARING UNENPECTED ANO THE GOVEMMENT REPRESENTATIVE, PRIOR 10 TNE START OF ANT
] SEfZED, NOTION. FROZEN FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
SH1404754 (3) GEAR JOINT.
FRACTURED Or | UNANMINCIATED. JOD LEVEL AMBIENT ACCEPTANCE TESTING (ATP) COMSISY OF
JANNED, CREM ACTION CURRENT SICHATURE AND LIMIT SIOP LOAD TEST, JOIMT RATE, JOINT
REQ, ANGULAR TRAVEL AND FORARD ORIVE THRESHOLD OF MOVEMENT' TESTS.
(SPAR/GOVERNMEWT REP. - KANDATORY IMSPECITON POINT)
REDUMDAXT PATHS .
RERAINING JOINT LEVEL PRE-ACCEPTANCE TEST INSPECTION, INCLUDES AN
--------------- AUDIT OF LOVER TIER INSPECTION COMPLETION.  AS BUILT
N/A CONFIGURATION VERIFICATION TO AS DESIGN Efc.,

JOINT LEVEL ACCEPTANCE TESTING (AIP) INCLUDES AMBINET,
VIORATION AND THERMAL-VAC TESTING.
(SPAR/GOVERNMENT REP. - MANDATORY IMSPECTION POINT).

SRNS SYSTENS INVEGRATION, THE INTEGRATION OF MECNANICAL ARM
SUBASSEMBL IES AND THE FLIGNT cABIN EQUIPHENT TO FORM THE SRNS.
INSPECTIONS ARE PERFORMEO AT EACH PHASE OF INTEGRATION WHICH
INCLUDES GROUMDING CHECKS, THRU MIRING CHECKS, WIRING ROUTING,
INTERFACE CONNECTORS FOR BENT OR PUSH BACK COMTACTS ETC.

SAMS SYSTENS TESTING - STRONGBACK AMD FLAT FLOOR AMBIENT
PERFORMANCE TESF. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
POINT) :

—
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CRITICAL ITEMS LIB PROJECT: SAM SYSTEN: N CAL TEN
———— - ASS'Y méﬂmm ASS*Y wﬂ: i]i_ﬁ‘ﬂ;&f?f’ T SHEET: é
[~ FATCONE WIDE |

YRR WO, UIT, & —TRTTURE EFTECY | ROU 7 FIRC,
REF. REV. onaufng afr, - AND on i RATIONALE FOR ACCEPTANCE
DFSIGNATION CAUSE £NO ITEN CRETICALLTY
3090 o TYPICAL MODE 3 LOSS OF FAILURE HISTORY
Joluy L0sS of WOVEMENT OF |  -cc-venecececn.
< | (mecuanzcaL) | Jormr JOINT (FROZEN),
arr-3 NOVEMENT . A UILL THE FOLLOVING FATLURE ANALYSIS NEPORT(S) ARE AELEVANT:
SHOULDER (1) TAKE AN :
PN CAUSE(): UNENPECTED
5114841219 (1) NOUSING TRAJECTORY.
ELBOV (1) FATLURE ¢AR 2110:
PN SEIZED O WORST CASE s/W 200 sm 80
S19406 711 eep, | -
wWist (1) (2) SEARING UNENPECTED DESCRIPTION
) SE1760. MOTION. FROZEN | --ci-eee...
S1H0J754 () GEAR JOINT, FAILED BACKORIVE FRICTION, ROLL JOINY DUE TO: IMADEQUATE CLEARANCE
FRACTURED ON | USANNUNCIATED. (ANIAL) FOR PLANETARY GEARS TO OPERATE, DAY LUGE DEERIS IN
INSED, |.:==n ACTIon OUT-PUT BEARING, TMPACTEL /L) tUBE IN GEAR TOOTH SPACES.
: CORRECTIVE ACTION
| AEDUMOANT PATHS | <--vnve-vveecoans
REMAINING ECH'S 511402912 10 2922 10 MODIFY BESIGN 79 CORRECT FAULTS,
WA tAR 2113:
S/ 201 AUG BO
OESCRIPTION
SLICH JOINT FAILED TO ORIVE. FOUMD PLASTIC SAG IN GEAR BOX
CORRECTIVE ACTION
STRIPPED/CLEANED
FAR 2317:
S/ 30V aPa B2
: DESCREPTION
FATLED TO BREAK-OUT, VIRE DESRIS JAMMED MOTOR.
CORRECTIVE ACTION
HPROVED CLEAMINESS REVORKED M/M
FAR 2324:
s/ 301 Juw 82
CESCRIPTION
PITCH JOINT FAILED TO DRIVE, BRAKE BEARING INSTALLED BACKMARK
DESIGH TOLERANCE ON PINTON LEAR.
CORRECTIVE ACTION
CORRECTS TOLERANCE ON PIMION. REPLACE BRAKE IMSPECTED At
BRAKE BEARING.
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CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: MECHANICAL AR SYSTEN
S L e— Y 17 e

| FER "mmrm—'“mmrrrm—r‘mwmr [
REF. Rev. | oraviuc aés. AND on 3 RATIONALE FOR ACCEPTANCE
DESIGNAT ION CAUSE END ITEM CRITICALITY
3990 0 TYPICAL WODE: LOSS Of OPERATIONAL EFFECTS
JOINT LOSS of WOVEMENT Of | ...l TUT T
- | (mEcHamicaL) [ soiwr JOINT (FROZEN).
orY-3 MOVENENT . ARM UL ONE JOINT STOPS. ARN DOES WOT RESPOMD PROPERLY TO COMMANDS.
SHOULOER (1) TAKE AN FOR HAWD COMTROLLER COMMANOS CREW INHERENTLY COMPENSATE £04
P/N CAUSE(S): UNENPECTED ANY UNOESIRED TRAJECTORIES.
5114041219 (1) WOUSING TRAJECTORY .
ELBOW (1) FAILURE
P/ SEIZED D WORST CASE
511406711 JAMED ., R CAEW ACTION
WIST (1) (2) BEARING wexeecree | LU
PN SEN2E0, NOTION. FROZEN APPLY BRAXES. USE SINGLE MODE OM OTHER JOINTS 1O POSITION ARM
S11404754 (3) GEAR JOINT. FOR JETTISOM.
FRACTURED OR | UNANMUNCIATED.
JANNED, CREW ACTION
REC. .
CREW TAAINING
REDIMOANT PATHS |  LLLLTTOTT
REMAIKING .
--------------- THE CREV WILL BE TRAINED 10 ALWAYS OBSERVE WHETHER THE ARN [s
N/A RESPONDING PROPERLY O COMMANDS. IF IT ISN'T, APPLY BRAKES.

MISSION CONSTRAINT

OPERATE UMDER VERRIER RATES WITNIN 10 FT OF STRUCTURE. AUTO
IRAJECTORIES MUST BE DESEGNED TO COME NO CLOSER THAN 5 FT FROM
STAUCTURE. THE OPERATOR MUST BE ABLE 10 DETECT THAT THE ARN |S
RESPONDING PROPERLY 10 COMMANDS VIA WINDOW ANO/OR CCIV VIEUS
DURING ALL ARM OPERATIONS. ARM SHOULD NOT BE MANEUVERED 10
POSITION WHERE JETTISOM CANNOT BE SAFETY PERFORMED.

SCREEN FAILURES

——

WA
OHRSD OFFLINE

IN DIRECT ORIVE WITH ELBOW DENATED
VERIFY RATES FOR ALL JOINTS

OMRSD ONLINE INSTALLATION
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